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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 03 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

• If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

• if NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)^ Responsive to communication(s) filed on 24 June 2003 . 
2a)D This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 21 3. 

Disposition of Claims 

4) S Claim(s) 1-30 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) |3 Claim(s) 1-4. 7-17. 19-23 and 25-30 is/are rejected. 

7) M Claim(s) 5.6.18 and 24 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) ^ The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 24 June 2003 is/are: a)E3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim forforeign priority under 35 U.S.C. § 1 19(a)-(dj or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 



3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



1 . Claims 1 -30 are presented for examination. 

2. The IDS filed on 10/20/2003 has been received and carefully considered. 



Specification 

3. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, 'The 
disclosure concerns," "The disclosure defined by this invention," 'The disclosure 
describes," etc. 

In the instant application the abstract is not within the range 50 to 150 words. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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4. Claims 1, 2 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Okada(USPN: 6,275,917). 

As per claim 1, Okada teaches a method comprising locking at least one entry in 
a translation look-aside buffer (TLB) to make the at least one entry available . to a 
process during at least two active periods of the process (i.e. in the time-critical 
process) (e.g. see Col. 5, lines 27-35). 

As per claim 2, Okada teaches the claimed invention as described above and 
furthermore, Okada teaches that the method further comprising determining a number 
of entries to lock, i.e. entries associated with the time-critical process (e.g. see Col. 5, 
lines 27-35). 

As per claim 8, Okada teaches the claimed invention as described above and 
furthermore, Okada teaches that the TLB includes a plurality of entries, the method 
further comprising determining which of the plurality of entries to lock, i.e. it determines 
entries to lock, which are a part of program performing a time-critical process (e.g. see 
Col. 2, lines 53-57). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 3-4, 7, 11-14, 16, 19-22 and 25-27 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Okada in view of James et al. (USPN: 6,026,472) 
hereinafter, James. 

As per claim 3, Okada teaches the claimed invention as described above. 
However, Okada does not teach that the step of determining a number of entries to lock 
comprises counting unique page access instances during an active period of the 
process. James, on the other hand, discloses unique page access counter for counting 
unique page accesses during an active period of the process, i.e. during an active 
transaction (e.g. see the abstract and Col. 4, lines 29+). Accordingly, it would have 
been obvious to one of ordinary skill in the art at the time of the current invention was 
made to implement the unique page access counter taught by James in Okada's 
method so a record of memory access patterns is created which can be used to 
optimize memory and process assignments. Therefore, it is being advantageous. 

As per claims 1 1 and 20, see arguments with respect to the rejection of claims 1 
and 3. Claims 1 1 and 20 are also rejected based on the same rationale as the rejection 
of claims 1 and 3. 

As per claim 12, see arguments with respect to the rejection of claim 2. Claim 12 
is also rejected based on the same rationale as the rejection of claim 2. 

As per claim 13, see arguments with respect to the rejection of claim 3. Claim 13 
is also rejected based on the same rationale as the rejection of claim 3. 

As per claim 4, the combination of Okada and James teaches the claimed 
invention as described above and furthermore, James teaches that the step of 
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determining a number of entries to lock comprises determining a value of a page usage 
metric for the process, i.e. determining the page access pattern (e.g. see the abstract 
and Col. 1, lines 59-62). 

As per claim 7, the combination of Okada and James teaches the claimed 
invention as described above and furthermore, James teaches that the step of 
determining the value of the page usage metric comprises considering an amount of 
time the process is active by using the interval timer (e.g. see Col. 2, lines 26-33). 

As per claim 19, see arguments with respect to the rejection of claim 7. Claim 19 
is also rejected based on the same rationale as the rejection of claim 7. 

As per claim 14, Okada teaches the claimed invention as described above, but 
failed to disclose that the step of determining the number of TLB entries to lock is 
based, at least in part, on a frequency of invocation of the process. James, on the other 
hand, discloses unique page access counter for counting unique page accesses during 
an active period of the process, i.e. it determines how fast the process is executing by 
counting unique page accesses during an active transaction (e.g. see the abstract and 
Col. 4, lines 29+). Accordingly, it would have been obvious to one of ordinary skill in the 
art at the time of the current invention was made to implement the unique page access 
counter taught by James in Okada's method so a record of memory access patterns is 
created which can be used to optimize memory and process assignments. Therefore, it 
is being advantageous. 

As per claim 22, see arguments with respect to the rejection of claim 14. Claim 
22 is also rejected based on the same rationale as the rejection of claim 14. 
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As per claim 25, Okada teaches a processor (MPU, 10 in Fig. 1) comprising a 
translation look-aside buffer (TLB) (20 in Fig. 1) to hold a plurality of entries (e.g. see 
Col. 1, lines 21-23); and the plurality of entries in the TLB are individually lockable (e.g. 
see Col. 2, lines 58-64). However, Okada does not teach that the processor comprising 
a counter to count page access instances. James, on the other hand, discloses unique 
page access counter for counting unique page accesses during an active period of the 
process, i.e. during an active transaction (e.g. see the abstract and Col. 4, lines 29+). 
Accordingly, it would have been obvious to one of ordinary skill in the art at the time of 
the current invention was made to implement the unique page access counter taught by 
James in Okada's method so a record of memory access patterns is created which can 
be used to optimize memory and process assignments. Therefore, it is being 
advantageous. 

As per claim 26, the combination of Okada and James teaches the claimed 
invention as described above and furthermore, James teaches that the counter is 
adapted to be read by an operating system (e.g.. see Col. 1 , lines 52-56 and Col. 4, lines 
34-37). 

As per claim 27, the combination of Okada and James teaches the claimed 
invention as described above and furthermore, Okada teaches that the plurality of 
entries in the TLB are adapted to be individually lockable by an operating system (e.g. 
see Col. 9, lines 45-54). 

As per claim 16, the combination of Okada and James teaches the claimed 
invention as described above and furthermore, James teaches that the method further 
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comprising determining a value of a page usage metric from the number of unique page 
accesses, i.e. creating a record of memory access patterns from the results of unique 
page access counters; and determining the number of TLB entries to lock in response 
to the value of the page usage metric, i.e. determining the page access pattern (e.g. see 
the abstract, Col. 1, lines 59-62 and Col. 4, lines 29+). 

As per claim 21 , see arguments with respect to the rejection of claim 16. Claim 
21 is also rejected based on the same rationale as the rejection of claim 16. 

6. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okada. 

As per claims 9 and 10, Okada teaches the claimed invention as described 
above. Many different types of replacement/retirement algorithms, such as least 
recently used/accessed (LRU), most recently used/accessed (MRU), least 
frequently/commonly used/accessed (LFU), most frequently/commonly used/accessed 
(MFU), first-in first-out (FIFO), last-in first-out (LIFO), round robin etc., are well-known 
and notorious old in the art. The replacement/retirement algorithm is a system 
dependent feature. Replacing an entry is same as unlocking an entry, i.e. locking an 
entry is opposite than replacing an entry. Since neither applicant nor specification 
disclose that changing the type of the locking entry (replacement/retirement) algorithm 
would change the system functionality or performance, therefore, any type of retirement 
algorithms can be used for determining which of the plurality of entries to lock. The 
Examiner herein taking Official Notice on this subject matter. 
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7. Claim 15, 17 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Okada in view of James, further in view of Gaither (USPN: 6,223,256). 

As per claim 15, Okada teaches the claimed invention as described above, but 
failed to disclose that the step of determining the number of TLB entries to lock is 
based, at least in part, on a priority level of the process. Gaither, however, teaches first 
and second hierarchical section placement algorithms in which TLB entries get locked 
based on the priority level of the process (e.g. see Col. 10, lines 29-37). Accordingly, it 
would have been obvious to one of ordinary skill in the art at the time of the current 
invention was made to implement the feature taught by Gaither in Okada's method so 
the high priority workloads can use most or all TLB entries to avoid delays. 

As per claim 23, see arguments with respect to the rejection of claim 15. Claim 
23 is also rejected based on the same rationale as the rejection of claim 15. 

As per claim 17, the combination of Okada and James teaches the claimed 
invention as described above. However, neither Okada nor James teaches that the 
step of determining the value of the page usage metric comprises considering a priority 
level of the process. Gaither, on the other hand, discloses a first and a second 
hierarchical section placement algorithms in which TLB entries get locked based on the 
priority level of the process (e.g. see Col. 10, lines 29-37), i.e. higher number of TLB 
entries get locked for higher priority level of process and vice versa. Accordingly, it 
would have been obvious to one of ordinary skill in the art at the time of the current 
invention was made to modify the method taught by the combination of Okada and 
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James by considering the priority level of the process in determining the number of TLB 
entries to lock, i.e. determining the value of the page usage metric as taught by Gaither. 
In doing so, the high priority workloads can use most or all TLB entries to avoid delays. 

8. Claims 28-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Greene (USPN: 2004/0139473) in view of Okada, further in view of James. 

As per claim 28, Greene teaches an electronic system (i.e. the cable modem 
termination system 110 in Fig. 1) comprising: an amplifier (263 in Fig. 4A) to amplify 
communications signals; a processor (part of the controller card, 160 in Fig. 1) coupled 
to the amplifier; and an SRAM storage medium (170 in Fig. 1) accessible by the 
processor, the storage medium configured to hold instructions (e.g. see Figs. 1 and 4A). 
However, Greene failed to teach that the processor including a translation look-aside 
buffer (TLB) with lockable entries and the processor performing locking at least one TLB 
entry that corresponds to the process. Okada, on the other hand, teaches a processor 
(MPU, 10 in Fig. 1) including a translation look-aside buffer (TLB) (20 in Fig. 1) with 
lockable entries (e.g. see Col. 2, lines 53-57). Furthermore, Okada teaches that the 
processor performing locking at least one TLB entry that corresponds to the process 
(i.e. in the time-critical process) (e.g. see Col. 5, lines 27-35). Accordingly, it would 
have been obvious to one of ordinary skill in the art at the time of the current invention 
was made to implement the TLB with lockable entries and locking at least one TLB 
entry that corresponds to the process in Greene's system as taught by Okada. In doing 
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so, it considerably improves performance of the system by reducing the number of TLB 
miss. 

Both, Greene and Okada, failed to disclose that the processor performing 
counting a number of unique page accesses made by a process. James, however, 
discloses unique page access counter for counting unique page accesses during an 
active period of the process, i.e. during an active transaction (e.g. see the abstract and 
Col. 4, lines 29+). Accordingly, it would have been obvious to one of ordinary skill in the 
art at the time of the current invention was made to implement the unique page access 
counter taught by James in the system taught by the combination of Greene and Okada 
so a record of memory access patterns is created which can be used to optimize 
memory and process assignments. Therefore, it is being advantageous. 

As per claim 29, see arguments with respect to the rejection of claim 16. Claim 

29 is rejected based on the same rationale as the rejection of claim 16. 

As per claim 30, see arguments with respect to the rejection of claim 14. Claim 

30 is also rejected based on the same rationale as the rejection of claim 14. 

Allowable Subject Matter 

9. Claims 5-6, 18 and 24 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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Conclusion 



10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hetul Patel whose telephone number is 571-272-4184. 
The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). s^ls? ^ 
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